Reduction in cell entry of Eimeria tenella (Coccidia) sporozoites by protease inhibitors, and partial characterization of proteolytic activity associated with intact sporozoites and merozoites.
The role of proteases in the invasion of host cells by Eimeria tenella (Wisconsin strain) was studied in vitro. Protease inhibitors were used to treat sporozoites before inoculation or were applied to cultured chicken kidney cells before infection. The inhibitors antipain, leupeptin, aprotinin, L-1-tosylamide-2-phenyl-ethyl chloromethyl ketone (TPCK), or N-alpha-p-tosyl-L-lysine chloromethyl ketone (TLCK) reduced parasite invasion to 16-66% of control after treatment of cultured cells or sporozoites with 5- or 50-micrograms/ml concentrations of inhibitors in the culture medium. Phenylmethylsulfonyl fluoride (PMSF) reduced invasion to 32-57.7% at concentrations of 1-4 mM. The optimum pH for hydrolysis of azocasein by intact sporozoites or merozoites was determined over a range of pH 5.0 to pH 9.0. Sporozoites were highly active over a broad range from pH 5.5 to pH 9.0, with an apparent optimum at pH 8.0. Merozoites had a much lower specific activity with pH optima at 7.0 and 8.5. The protease activity of sporozoites or merozoites could be inhibited completely by the addition of 50 micrograms/ml of leupeptin, TPCK, or TLCK or of 4 mM PMSF. Antipain inhibited proteases of sporozoites but not of merozoites. Pepstatin had little effect on either sporozoites or merozoites. The results suggest that parasite proteases of Eimeria may be necessary for invasion of host cells.